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(54) Improved drain pump 



(57) Drain pump for clothes washing machines, com- 



prising: a perforated rotating drum (1 ), a washing tub (2) 
containing said rotating drum (1), a drain manifold (4) 
arranged underneath said washing tub and accommo- 
dating a water drain pump (5), said pump being provided 
with a rotating shaft (6) extending into said drain manifold, 
and with an impeller having vanes (7) that are arranged 
on respective planes passing through the axis of said 
rotating shaft, said drain manifold being provided with a 
planar inner wall (9), from which said rotating shaft ex- 
tends to enter said drain manifold, an outlet pipe (12) 
connected at an end portion thereof to said drain manifold 
and adapted to convey outside the liquor being pushed 
by the action of said pump, an outflow aperture (11) 
adapted to connect the interior of said drain manifold with 
said outlet pipe (12), provided in a position that is sub- 
stantially parallel to the axis of said rotating shaft, a first 
inflow aperture (10) arranged in front of said vanes (7), 




a sleeve (3) connecting an aperture in the bottom of said 
washing tub with said drain manifold (4); there is provided 
a hollow space or separating gap (20) between said 
vanes (7) of the pump impeller and said planar inner wall 
^ (9) of said drain manifold, in which there are arranged a 
1^ plurality of planar members (22) provided integral with 
said impeller and arranged in respective planes extend- 
00 ing parallel to the axis of said rotating shaft (6). 
IQ Said planar members have a height that is smaller than 
j^- the height of said vanes, but greater than the largest ra- 
^ dius of the central hub of said rotating shaft. 
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Description 

[0001] The present invention refers to an improved 
kind of water circulating pump, as used in particular as 
a drain pump in a clothes washing machine, preferably 
of the type for use in households, which is capable of 
doing away with the risk of lint causing it to run into a 
stalled condition. 

[0002] The general requirement for household appli- 
ances - and particularly clothes washing machines, 
which, among these appliances, are certainly most af- 
fected by this kind of considerations, i.e. most susceptible 
inthisparticularconnection, owing tothe peculiar manner 
in which they are used and operated - to be simplified as 
far as possible in the use and maintenance thereof. 
[0003] A chore that users of such washing machines 
have quite frequently, i.e. periodically to grapple with is 
cleaning the so-called lint filter provided upstream of the 
drain pump. 

[0004] The need for such filter to be used is generally 
known in the art, so that it shall not be dealt with any 
further here. On the other hand, the type of filter to be 
used can vary most widely depending on the actual needs 
that have to be complied with. Again, most varied results 
- from a practical point of view - are to be expected to 
derive from the use of different kinds of filters, i.e. different 
filter design options. 

[0005] If - as this is increasingly the case nowadays - 
a design target is to as much as possible reduce, i.e. 
minimise the frequency of maintenance operations to 
clean and service the filter, the latter tends to be provided 
in the form of an almost "non-filter", i.e. more in the form 
of a sieve than an actual filter, in the sense that it is de- 
signed so as to be able to only intercept and retain the 
coarser and more sizeable matters that may be uninten- 
tionally end up in the washing tub of the machine along 
with the clothes to be washed and eventually in the flow 
of washing liquor being let out. These coarser or more 
sizeable matters may for instance be comprised of 
brooches, hairpins and the like, toothpicks, coins, small 
handkerchiefs, and the like. These matters, owing to their 
not really negligible consistency and size, may prove 
quite dangerous if allowed to reach the drain pump of the 
machine, since they can quite easily cause it to run into 
a stalled condition and, possibly, even damage it, thereby 
giving rise to a number of negative after-effects - even 
of an economic nature - as this can be most easily figured 
out. 

[0006] If use is made on the contrary of very fine- 
meshed strainers, so as to cause also most of the lint 
carried away by the flow of washing liquor being let out 
to be intercepted and retained, a rapid clogging of the 
filter will be the obvious result, accompanied by a con- 
siderable increase in the frequency of operations needed 
to be normally performed in order to unclog and clean 
the filter. 

[0007] On the other hand, the large amount of lint of 
various kind that separates from the washload, i.e. from 



the clothes during the washing process, and passes then 
through filters of the afore-cited " no n -filter", i.e. sieve kind 
provided to only retain the coarser of more sizeable mat- 
ters in the flow of the washing liquor being let out, is not 
5 really dangerous for the drain pump, since it is generally 
capable of being let out with the washing liquor without 
giving rise to clogging or similar problems. 
[0008] This is actually the reason why filters used in 
currently produced washing machines are generally pro- 
10 vided with quite large meshes, holes or other kinds of 
passages that are adapted to retain only the largest mat- 
ters and bodies that may accidentally end up in the wash- 
ing tub of the machine with the clothes to be washed, 
while enabling lint to pass therethrough. 
15 [0009] However, although this lint is unable to cause 
the pump impeller to get locked, since they do not get 
entangled on the impeller, it has been nevertheless found 
that it may well roll up round the shaft that rotateably 
drives the same impeller, in the section thereof lying be- 
20 tween the impeller vanes and the point at which it pene- 
trates the wall of the drain manifold, which - owing to its 
having a much smaller diameter than the impeller - is 
unable to bring about any whirling water stream that 
would move away such lint. 
25 [0010] The ultimate result is that the impeller is still 
likely to be braked, i.e. slowed down, or even locked by 
lint rolling up and getting entangled roundthe driving shaft 
thereof. 

[0011] This occurrence is much more manifest if - as 
30 this is quite often the case - part of said driving shaft 
comes to lie freely extended and accessible between the 
vanes of the impeller and the inner wall of the drain man- 
ifold, in which said impeller is housed and from which 
said driving shaft comes out to reach the impeller. 
35 [0012] It would therefore be desirable, and it is actually 
a main object of the present invention, to provide a drain 
pump for a clothes washing machine, which is capable 
of ensuring an adequate extent of inherent protection 
against lint, or other minute matters that may equally be 
40 carried away in the flow of washing liquor being let out, 
accidentally rolling up/getting entangled around the por- 
tion of the impeller driving shaft that extends from the 
vanes of said impeller to the wall from out it comes out. 
[001 3] According to the present invention, these aims, 
45 along with further ones that will become apparent further 
on in the following description, are reached in a drain 
pump for a clothes washing machine incorporating the 
features and characteristics as recited in the appended 
claims. Anyway, features and advantages of the present 
50 invention will be more readily and clearly understood from 
the description that is given below byway of nonlimiting 
example with reference to the accompanying drawings, 
in which: 

55 - Figure 1 is a schematical view illustrating the oper- 
ating principles of a washing machine according to 
an embodiment of the present invention; 
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Figure 2 is a schematical see-through view of a drain 
pump according to the present invention; 

Figure 3 is a an axially cross-sectional view of an 
embodiment of the drain pump according to the 
present invention; 

Figures 4 and 5 are a perspective view and a front 
elevational view, respectively, of the impeller of the 
pump shown in Figure 3; 

Figure 6 is a an axially cross-sectional view of a sec- 
ond embodiment of a drain pump according to the 
present invention; 

Figures 7 and 8 are a perspective view and a front 
elevational view, respectively, of the impeller of the 
pump shown in Figure 3. 

[0014] With reference to Figures 1 and 2, in a clothes 
washing machine that uses a drain pump according to 
the present invention there is provided a perforated ro- 
tating drum 1 , a washing tub 2 accommodating said drum 
rotateably, and under this washing tub - as connected 
therewith via an appropriate conduit 3 opening at the bot- 
tom thereof - there is provided a related drain manifold 
4 to collect the liquor being let off the tub. 
[0015] In a manner that is generally known as such in 
the art, this drain manifold is associated to, and some- 
times even includes, a drain pump 5, the driving or re- 
volving shaft 6 of which extends into the interior of the 
pumping chamber of said drain manifold and terminates 
in an impeller, which is in turn provided with a plurality of 
vanes 7 arranged on respective planes that are regularly 
angled relative to each other, but passing in all cases 
through the axis X of said shaft 6. 
[0016] With reference to Figures 3, 4 and 5, the wall 
9, from which said shaft extends to enter said pumping 
chamber, is a planar wall. Moreover, said pumping cham- 
ber has two access apertures, or mouths, of which a first 
inflow aperture 1 0 is provided to connect said conduit 3 
with said pumping chamber, whereas a second aperture 
11 acts as an outflow aperture connecting the same 
pumping chamber with an outlet or drain pipe 12. 
[001 7] The first aperture 1 0 is so situated and oriented 
in the wall of said pumping chamber as to come to lie in 
front of the vanes of said impeller, where it substantially 
correspondsto, i.e. agrees with a plane lying orthogonally 
to the axis X of the shaft 6 used to rotateably drive the 
vanes 7. 

[0018] The second aperture 11 is on the contrary sit- 
uated laterally relative to said shaft, and is positioned in 
the substantially cylindrical wall of the pumping chamber, 
so that, when the impeller rotates, the vanes thereof suc- 
cessively expose all of theirfaces to said second aperture 
11. 

[001 9] In a conventional manner, said vanes 7 are sep- 
arated from the drive motor of the pump 5 by said planar 



wall 9, from which said shaft 6 comes out, and a hollow 
space or gap 20, which, if no adequate measure is taken, 
allows in fact for said lint to reach and settle on said shaft, 
as favoured by said first inflow mouth oraperture 1 0being 
5 practically located in front of said shaft. 

[0020] In view of avoiding such circumstance, accord- 
ing to the present invention provision is made of a plurality 
of members 22 that come to be arranged inside said hol- 
low space, integral with or, anyway, firmly joined to the 
10 portion of said shaft 6 that extends therethrough. 

[0021 ] Therefore, as it rotates to drive the impeller, the 
shaft 6 clearly causes even said members 22 to similarly 
rotate, so that they are able to bring about a moderate 
whirling effect - somewhat apart from the shaft itself -that 
15 is effective in preventing lint and other foreign matters 
from reaching the same shaft and, ultimately, braking or 
even locking it. 

[0022] As broadly explained above, this solution has 
enough scope to further accommodate a number of im- 
20 provements and modified embodiments. So, for in- 
stance, 

a first such improvement may rely on providing said 
members 22 in the form of planar members arranged 
25 on respective planes that are regularly angled rela- 
tive to each other, but passing in all cases through 
the axis X of said shaft; 

a second improvement, which - as best illustrated in 
30 Figures 6, 7 and 8 - is basically aimed at making it 
easierto manufacture said planar members 22, pro- 
vides for the latterto be made in a co-planar arrange- 
ment with the respective vanes 7, wherein they are 
preferably made integral with said vanes as a uni- 
35 tary-piece construction requiring just a single man- 
ufacturing step, preferably an injection-moulding op- 
eration; 

a third improvement lies in sizing said planar mem- 
40 bers in their length "1 " - as measured parallel to said 
axis X - so that they are able to extend throughout 
the width - or the depth - of said hollow space so as 
to minimise the possibility for any lint or foreign body 
whatsoeverto actually reach the shaft (see Figure 3); 

45 

finally, a last improvement lies in sizing said planar 
members 22 in their height "a" so that they are able 
to extend above, i.e. are greater than the radius "r" 
of the central hub 6A of the shaft 6, to thereby gen- 
50 erate a marked whirling effect, while at the same time 
being significantly lower than the radial dimension R 
of said vanes 7, so as to avoid interfering with the 
effectiveness of the pumping action thereof. 

55 [0023] In fact, since said outflow aperture or mouth 1 1 
is only aligned with and projects towards said vanes 7, 
and not also towards said hollow space 20, and since 
said vanes 7 - on construction -related considerations - 
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must be separated from said planar wall 9 by said hollow 
space 20, the volume defined by said hollow space 20 
might therefore prove unable to be effectively drained by 
the action of the whirling effect produced by the contig- 
uous vanes 7. 



Claims 

1 . Drain pump for clothes washing machines, prefera- 
bly of the type intended for use in households, com- 
prising: 

- a perforated rotating drum (1) holding the 
clothes to be washed, 

- a stationary washing tub (2) containing said 
rotating drum (1), 

- a drain manifold (4) arranged underneath said 
washing tub and accommodating a drain pump 
(5) for letting off the liquor flowing in from said 
tub, said pump being provided with a rotating 
shaft (6) extending into said drain manifold, and 
with an impeller having vanes (7) that are ar- 
ranged at an angle relative to each other on re- 
spective planes passing through the axis of said 
rotating shaft, 

- said drain manifold being provided with a sub- 
stantially planar inner wall (9), from which said 
rotating shaft extends to enter said drain mani- 
fold, 

- an outlet pipe (12) connected at an end portion 
thereof to said drain manifold and adapted to 
convey outside the liquor being pushed by the 
action of said pump, 

- an outflow aperture (11) adapted to connect 
the inner volume of said drain manifold with said 
outlet pipe (12), provided in a position that is 
substantially parallel to the axis (X) of said ro- 
tating shaft and situated laterally relative to said 
shaft so as to lie frontally relative to said vanes, 

- a first inflow aperture (1 0) arranged in front of 
said vanes (7) in a position that is parallel to the 
plane extending orthogonally to said axis (X), 

- a sleeve (3) connecting an aperture in the bot- 
tom of said washing tub with said drain manifold 
(4), 

characterised in that there is provided a hollow 
space or separating gap (20) between said vanes 
(7) of the pump impeller and said planar inner wall 
(9) of said drain manifold, and in that in said hollow 
space or separating gap (20) there are arranged a 
plurality of planar members (22) provided integral 
with said impeller and arranged in respective planes 
extending parallel to the axis (X) of said rotating shaft 
(6). 

2. Clothes washing machine according to claim 1, 



characterised in that said planar members (22) 
have a height (a) that is smaller than the height (R) 
of said vanes (7), but greater than the largest radius 
(r) of the central hub (6 A) of said rotating shaft. 

5 

3. Clothes washing machine according to claim 1 or 2, 
characterised in that said planar members (22) 
have a length (1) corresponding to the depth of said 
hollow space (20), so asto be able to extendthrough- 

10 out, i.e. coverthe entire depth of said separating hol- 
low space. 

4. Pump according to claim 2 or 3, characterised in 
that said planar members (22) are co-planar with 

15 respective vanes (7) of said impeller. 

5. Clothes washing machine according to any of the 
preceding claims, characterised in that said planar 
members (22) are provided integral with the respec- 

20 tive ones of said vanes (7) in a unitary-piece con- 
struction. 
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said rotating drum (1), a drain manifold (4) 
arranged underneath said washing tub and 
accommodating a water drain pump (5), said pump 
being provided with a rotating shaft (6) extending 
into said drain manifold, and with an impeller 
having vanes (7) that are arranged on respective 
planes passing through the axis of said rotating 
shaft, said drain manifold being provided with a 
planar inner wall (9), from which said rotating 
shaft extends to enter said drain manifold, an 
outlet pipe (12) connected at an end portion 
thereof to said drain manifold and adapted to 
convey outside the liquor being pushed by the 
action of said pump, an outflow aperture (11) 
adapted to connect the interior of said drain 
manifold with said outlet pipe (12), provided in a 
position that is substantially parallel to the 
axis of said rotating shaft, a first inflow 
aperture (10) arranged in front of said vanes (7), 
a sleeve (3) connecting an aperture in the bottom 
of said washing tub with said drain manifold (4); 
there is provided a hollow space or separating gap 
(20) between said vanes (7) of the pump impeller 
and said planar inner wall (9) of said drain 
manifold, in which there are arranged a plurality 
of planar members (22) provided integral with said 
impeller and arranged in respective planes 
extending parallel to the axis of said rotating 
shaft (6). Said planar members have a height that 
is smaller than the height of said vanes, but 
greater than the largest radius of the central hub 
of said rotating shaft. 
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